CD137 ligand-mediated reverse signaling inhibits proliferation and induces apoptosis in non-small cell lung cancer.
CD137 ligand (CD137L), a member of the tumor necrosis factor superfamily, is expressed on antigen-presenting cells and also on various tumor cells. Crosslinking of CD137L transmits signals that evoke different cellular responses in a variety of tumor cells. This study was designed to investigate signaling pathways activated by CD137L and its physiologic role in the progression of NSCLC. We investigated the expression of CD137L in tissues from 102 cases of human non-small cell lung cancer (NSCLC) using immunohistochemistry and analyzed the correlation with clinicopathological features using Fisher's exact test and overall survival using Kaplan-Meier curves and the log-rank test. The effect of CD137L reverse signaling induced by recombinant human CD137-Fc protein on NSCLC cell lines was assessed using proliferation and apoptosis assays, flow cytometry and Western blotting. Positive CD137L expression was observed in 53/102 (52.0%) of the NSCLC samples and correlated with early TNM stage (P = 0.046), well-differentiated tumors (P = 0.009) and better overall survival (P = 0.004). Moreover, induction of CD137L reverse signaling using CD137-Fc inhibited proliferation and induced apoptosis and cell cycle arrest in H1650 cells, which express high levels of CD137L; CD137L reverse signaling had no significant effects in PC9 cells, which express low levels of CD137L. In addition, CD137L reverse signaling-induced apoptosis occurred via activation of the intrinsic pathway and depended on phosphorylation of JNK. This study demonstrates a hitherto unrecognized role for CD137L reverse signaling in the development of NSCLC and indicates that CD137L has potential as a novel therapeutic target in NSCLC.